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The central carbonyl group in the title compound, 
C 2 oH 18 FN 3 02, forms amine-hydroxy N— H- ■ O and hy- 
droxy-hydroxy O— H- ■ O hydrogen bonds, leading to two 
S(6) rings. The N-bound phenyl ring is coplanar with the five- 
membered ring to which it is attached [dihedral angle = 
6.27 (10)°], but an overall twist in the molecule is evident, the 
dihedral angle between the terminal phenyl and benzene rings 
being 27.30 (10)°. Molecules aggregate into a three-dimen- 
sional architecture via C— H- ■ F, C— H- ■ O and C— H- ■ -tt 
interactions. 

Related literature 

For background to the synthesis, see: Gelin et al. (1983); 
Bendaas et al. (1999). For the structures of the 4-chloro and 
4-methoxy derivatives, see: Asiri, Al-Youbi, Alamry et al. 
(2011); Asiri, Al-Youbi, Faidallah et al. (2011). 




Experimental 

Crystal data 

C 20 H 18 FN 3 O 2 
M r = 351.37 



Monoclinic, P2^/c 
a = 8.3871 (7) A 



b = 11.1368 (9) A 
c = 18.4772 (16) A 
P = 101.317 (8)° 
V = 1692.3 (2) A 3 
Z = 4 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
7U, = 0.981, T max = 0.998 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.123 
S = 1.05 
3866 reflections 
245 parameters 
2 restraints 



0.055 



Mo Ka radiation 
li = 0.10 mm -1 
T = 100 K 

0.20 x 0.05 x 0.02 mm 



7099 measured reflections 
3866 independent reflections 
2504 reflections with I > 2a(l) 
R in , = 0.038 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.25 e A~ 3 

Ap mi „ = -0.29 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C15-C20 benzene ring. 



D-H-A 


D-H 


H- • A 


D-A 


D-H-A 


01-H1-02 


0.86 (1) 


1.73 (2) 


2.521 (2) 


152 (3) 


N3-H3-02 


0.88 (1) 


1.95 (2) 


2.686 (2) 


139 (2) 


CU-HUA- ■ Fl' 


0.98 


2.43 


3.309 (3) 


150 


C19-H19-02" 


0.95 


2.55 


3.410 (3) 


150 


C16-H16- ■ Cgl'" 


0.95 


2.59 


3.496 (3) 


161 


Symmetry codes: (i) x. 


-y + 1, z - |; (ii) - 


-x, v + ^—z- 


V |; (iii) x,-y- 





t Additional correspondence author, e-mail: aasiri2@kau.edu. sa. 



Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 

The authors are thankful to the Center of Excellence for 
Advanced Materials Research and the Chemistry Department 
of King Abdulaziz University for providing research facilities. 
We also thank the Ministry of Higher Education (Malaysia) 
for funding structural studies through the High-Impact 
Research scheme (UM.C/HIR/MOHE/SC/12). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5178). 
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(2Z)-3-(4-Fluoroanilino)-1 -(5-hydroxy-3-methyl-1 -phenyl-1 H-pyrazol-4-yl)but-2- 
en-1-one 

Abdullah M. Asiri, Hassan M. Faidallah, Seik Weng Ng and Edward R. T. Tiekink 

Comment 

During recent investigations of reactions between pyrazoles and aniline derivatives based on literature precedents (Gelin 
et ah, 1983; Bendaas et ah, 1999), several compounds were isolated in crystalline form and some structures determined 
(Asiri, Al-Youbi, Alamry et ah, 2011; Asiri, Al-Youbi, Faidallah et ah, 2011). As a continuation of these studies, the title 
compound 3-(4-fluoroanilino)-l-(5-hydroxy-3-methyl-l-phenyl-l//-pyrazol-4-yl)but-2-en-l-one (I) was investigated. 

In (I), Fig. 1, the central 02-carbonyl atom accepts two hydrogen bonds from the adjacent hydroxyl and amine groups 
to close a pair of fused 5(6) rings, Table 1 . The A^-bound phenyl ring is co-planar with the five-membered ring forming a 
dihedral angle of 6.27 (10)°. By contrast, the fluorobenzene ring is twisted out of the plane of the rest of the molecule as 
seen in the value of the C13 — N3 — C15 — C16 torsion angle of -149.5 (2)°; the dihedral angle between the terminal 
phenyl and benzene rings is 27.30 (10)°. 

Molecules aggregate into the three-dimensional architecture via C — H - F, C — H— O and C — H - ;r interactions, Fig. 2 
and Table 1 . 

Experimental 

A solution of 4-acetoacetyl-5-hydroxy-3-methyl-l phenylpyrazole (0.005 mol) and 4-fluoroaniline (0.005 mol) in ethanol 
(25 ml) was refluxed for 2 h. The precipitate, obtained from the hot solution, was collected, washed with methanol and 
recrystallized from was from its ethanol-benzene solution. Orange plates were harvested; Mpt: 443-445 K. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C — H = 0.95 to 0.98 A, U KO (H) = 1.2 to 1.5£/ cq (C)] and were 
included in the refinement in the riding model approximation. The N — H and O — H-atoms were located in a difference 
Fourier map, and were refined with distance restraints of N — H = 0.88±0.01 and O — H = 0.84±0.01 A, respectively; their 
Uiso values were refined. Owing to poor agreement, the (1 7 1), (1 9 2) and (2 10 10) reflections were omitted from the 
final cycles of refinement. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 
2006); software used to prepare material for publication: publCIF (Westrip, 2010). 
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Figure 1 

The molecular structure of (I) showing the atom-labelling scheme and displacement ellipsoids at the 50% probability 
level. 




Figure 2 

A view in projection down the a axis of the unit-cell contents of (I). The C — H— F, C — H— O and C — H—tt interactions 
are shown as blue, orange and purple dashed lines, respectively. 
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(2Z)-3-(4-Fluoroanilino)-1 -(5-hydroxy-3-methyl-1 -phenyl-1 H- pyrazol-4-yl)but-2-en-1 -one 



Crystal data 

C 2 oH 18 FN 3 0 2 
M r = 351.37 
Monoclinic, Fl\lc 
Hall symbol: -P 2ybc 
a = 8.3871 (7) A 
6= 11.1368 (9) A 
c= 18.4772 (16) A 
P= 101.317(8)° 
V= 1692.3 (2) A 3 
Z = 4 

Z)ata collection 

Agilent SuperNova Dual 

diffractometer with an Atlas detector 
Radiation source: SuperNova (Mo) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.4041 pixels mm 1 
co scan 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 201 1) 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.055 

wR{F 2 ) = 0.123 

S = 1.05 

3866 reflections 

245 parameters 

2 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 736 

D x = 1.379 MgirT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1871 reflections 

9 = 2.5-27.5° 

H = 0.10 mm- 1 

T= 100 K 

Plate, orange 

0.20 x 0.05 x 0.02 mm 



7^ = 0.981, r max = 0.998 
7099 measured reflections 
3866 independent reflections 
2504 reflections with I > 2o(I) 
R mt = 0.038 

^max 27.6 , $min 2.5 

h = -7 -+10 
/fc = -10->14 
/ = -22^-24 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/l^iFa 2 ) + (0.0355P) 2 ] 

where P = (F„ 2 + 2F*)/3 
(A/(r) max = 0.001 
A/w = 0.25 e A -3 
Ap mm = -0.29 e A" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U */U 


Fl 


0.00255 (17) 


0.62060 (12) 


0.97089 (8) 


0.0409 (4) 


01 


0.41629(18) 


0.25671 (13) 


0.53785 (8) 


0.0231 (4) 


HI 


0.375 (3) 


0.286 (2) 


0.5730(12) 


0.069(10)* 


02 


0.27537 (17) 


0.39755 (12) 


0.61177 (8) 


0.0224 (4) 


Nl 


0.40945 (19) 


0.33193 (15) 


0.41680 (9) 


0.0182 (4) 


N2 


0.34816 (19) 


0.43289(15) 


0.37538 (10) 


0.0196(4) 


N3 


0.1370 (2) 


0.55252 (16) 


0.69228 (10) 


0.0203 (4) 


H3 


0.193 (2) 


0.4868 (13) 


0.6878 (13) 


0.036 (7)* 


CI 


0.4836 (2) 


0.23985 (18) 


0.38159 (12) 


0.0180 (5) 


C2 


0.5548 (2) 


0.13998 (18) 


0.42087 (13) 


0.0241 (5) 


H2 


0.5564 


0.1330 


0.4723 


0.029* 


C3 


0.6234 (3) 


0.0508 (2) 


0.38406 (13) 


0.0277 (5) 
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Atomic displacement parameters (A 2 ) 




U n 


IP 






U 12 
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0.0595 (10) 
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Geometric parameters (A, °) 
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C12— C13 


1.382 (3) 


N3— C13 


1.347 (3) 


C12— H12 


0.9500 


N3— C15 


1.419(2) 


C13— C14 


1.502 (3) 


N3— H3 


0.884 (9) 


C14— H14A 


0.9800 


CI— C6 


1.393 (3) 


C14— H14B 


0.9800 


CI— C2 


1.397 (3) 


C14— H14C 


0.9800 


C2— C3 


1.391 (3) 


C15— C16 


1.390 (3) 


C2— H2 


0.9500 


CI 5— C20 


1.397 (3) 


C3— C4 


1.382 (3) 


C16— C17 


1.389 (3) 


C3— H3A 


0.9500 


C16— H16 


0.9500 


C4— C5 


1.389 (3) 


C17— C18 


1.384 (3) 


C4— H4 


0.9500 


C17— H17 


0.9500 


C5— C6 


1.385 (3) 


C18— C19 


1.368 (3) 


C5— H5 


0.9500 


CI 9— C20 


1.387 (3) 


C6— H6 


0.9500 


C19— H19 


0.9500 


C7— C8 


1.388 (3) 


C20— H20 


0.9500 


C7— 01— HI 


102 (2) 


HI OA— C10— HI 0B 


109.5 


C7— Nl— N2 


110.10(16) 


C9— C10— H10C 


109.5 


C7— Nl— CI 


131.38 (18) 


HI OA— C10— H10C 


109.5 


N2— Nl— CI 


118.42(16) 


HI 0B— C10— H10C 


109.5 


C9— N2— Nl 


105.73 (17) 


02— Cll— C12 


121.97(18) 


CI 3— N3— C15 


130.36 (18) 


02— Cll— C8 


116.11 (18) 


CI 3— N3— H3 


113.3(15) 


C12— Cll— C8 


121.92 (19) 


CI 5— N3— H3 


116.1 (16) 


C13— C12— Cll 


125.6 (2) 


C6— CI— C2 


119.97(19) 


C13— C12— H12 


117.2 


C6— CI— Nl 


118.86(19) 


Cll— C12— H12 


117.2 


C2— CI— Nl 


121.17(19) 


N3— CI 3— C12 


120.95 (19) 
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C3— C2— Cl 
C3— C2— H2 
Cl— C2— H2 
C4— C3— C2 
C4 — C3 — H3A 
C2 — C3 — H3A 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
C5— C6— Cl 
C5— C6— H6 
Cl— C6— H6 
01— Cl— Nl 
01— Cl— C8 
Nl— Cl— C8 
Cl— C8— C9 
C7— C8— Cll 
C9— C8— Cll 
N2— C9— C8 
N2— C9— CIO 
C8— C9— CIO 
C9— CIO— HI OA 
C9— CIO— HI OB 



119.4 (2) 

120.3 

120.3 

120.6 (2) 

119.7 

119.7 

119.8(2) 

120.1 

120.1 

120.3 (2) 

119.9 

119.9 

119.9(2) 

120.0 

120.0 

124.71 (18) 

127.17(18) 

108.11 (18) 

104.59(17) 

119.57(19) 

135.84 (19) 

111.47(18) 

119.03 (19) 

129.50 (18) 

109.5 

109.5 



N3— C13— C14 
C12— C13— C14 
C13— C14— H14A 
C13— C14— H14B 
H14A— C14— H14B 
C13— C14— H14C 
H14A— C14— H14C 
H14B— C14— H14C 
C16— C15— C20 
C16— C15— N3 
C20— C15— N3 
C17— C16— C15 
C17— C16— H16 
C15— C16— H16 
C18— C17— C16 
C18— C17— H17 
C16— C17— H17 
Fl— C18— C19 
Fl— C18— C17 
C19— C18— C17 
C18— C19— C20 
C18— C19— H19 
C20— C19— HI 9 
C19— C20— C15 
C19— C20— H20 
C15— C20— H20 



120.42(18) 

118.62(19) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

119.36(19) 

117.51 (18) 

123.1 (2) 

121.1 (2) 

119.5 

119.5 

117.8 (2) 

121.1 

121.1 

118.8(2) 

118.7(2) 

122.5 (2) 

119.4(2) 

120.3 

120.3 

119.7(2) 

120.1 

120.1 



C7— Nl— N2— C9 
Cl— Nl— N2— C9 
C7— Nl— Cl— C6 
N2— Nl— Cl— C6 
C7— Nl— Cl— C2 
N2— Nl— Cl— C2 
C6— Cl— C2— C3 
Nl— Cl— C2— C3 
Cl— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— Cl 
C2— Cl— C6— C5 
Nl— Cl— C6— C5 
N2— Nl— C7— 01 
Cl— Nl— C7— 01 
N2— Nl— C7— C8 
Cl— Nl— C7— C8 
01— C7— C8— C9 
Nl— C7— C8— C9 
01— C7— C8— Cll 
Nl— C7— C8— Cll 



0.1 (2) 
176.80(16) 
172.3 (2) 
-3.6 (3) 
-7.6 (3) 
176.52 (18) 
-1.1(3) 
178.82 (18) 
0.5 (3) 
-0.1 (3) 
0.2 (3) 
-0.7 (3) 
1.2 (3) 

-178.71 (17) 
178.72 (18) 
2.6 (3) 
-0.3 (2) 
-176.41 (19) 
-178.6(2) 
0.3 (2) 
0.9 (3) 
179.86(17) 



Cll— C8— C9— N2 
C7— C8— C9— CIO 
Cll— C8— C9— CIO 
C7— C8— Cll— 02 
C9— C8— Cll— 02 
C7— C8— Cll— C12 
C9— C8— Cll— C12 
02— Cll— C12— C13 
C8— Cll— C12— C13 
C15— N3— C13— C12 
C15— N3— C13— C14 
Cll— C12— C13— N3 
Cll— C12— C13— C14 
C13— N3— C15— C16 
C13— N3— C15— C20 
C20— C15— C16— C17 
N3— C15— C16— C17 
C15— C16— C17— C18 
C16— C17— C18— Fl 
C16— C17— C18— C19 
Fl— C18— C19— C20 
C17— C18— C19— C20 



-179.7 (2) 
179.2 (2) 
-0.3 (4) 
-2.4 (3) 
177.0 (2) 
177.68 (19) 
-2.9 (4) 
1.2 (3) 

-178.86 (19) 
179.61 (19) 
0.7 (3) 
-1.2 (3) 
177.71 (19) 
-149.5 (2) 
33.5 (3) 
-1.8 (3) 
-179.00(19) 
-1.3 (3) 
-177.45 (19) 
2.5 (3) 
179.42 (18) 
-0.5 (3) 
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Nl— N2— C9— C8 


0.1 (2) 




CI 8— CI 9— C20- 


-C15 


-2.7 (3) 


Nl— N2— C9— CIO 


-179.39 (17) 


C16— CI 5— C20- 


-C19 


3.8(3) 


C7— C8— C9— N2 


-0.3 (2) 




N3— CI 5— C20— C19 


-179.17 (19) 


Hydrogen-bond geometry (A, ") 












Cgl is the centroid of the C15-C20 benzene ring. 










D — H—A 




D — H 


n-A 


D-A 


D—U-A 


01— HI 02 




0.86(1) 


1.73 (2) 


2.521 (2) 


152 (3) 


N3— H3-02 




0.88 (1) 


1.95 (2) 


2.686 (2) 


139(2) 


C14— H14^-F1' 




0.98 


2.43 


3.309 (3) 


150 


C19— H19-02" 




0.95 


2.55 


3.410(3) 


150 


C16— H16-Cgl ul 




0.95 


2.59 


3.496 (3) 


161 



Symmetry codes: (i) x, -y+1/2, z-1/2; (ii) -x, y+l/2, -z+3/2; (iii) x, -y+l/2, z+1/2. 
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